Abstract. The main purpose of this paper is to investigate the exponential stability in mean square of the exponential Euler method to linear stochastic delay differential equations (LSDDEs). The classical stability theorem to LSDDEs is given by the Lyapunov functions. However, in this paper we study the exponential stability in mean square of the exact solution to LSDDEs by using the definition of logarithmic norm. On the other hand, the implicit Euler scheme to LSDDEs is known to be exponentially stable in mean square for any step size. However, in this article we propose an explicit method to show that the exponential Euler method to LSDDEs is proved to share the same stability for any step size by the property of logarithmic norm.
Introduction
Stochastic modeling has come to play an important role in many branches of science and industry. Such models have been used with great success in a variety of application areas, including biology, epidemiology, mechanics, economics and finance. Most stochastic differential equations (SDEs) are nonlinear and cannot be solved explicitly, whence numerical solutions are required in practice. Numerical solutions to SDEs have been discussed under the Lipschitz condition and the linear growth condition by many authors (see [1] , [2] , [3] , [4] ,). Many authors have discussed numerical solutions to stochastic delay differential equations (SDDES) (see [5] , [6] , [7] ). The stability of the implicit Euler scheme to SDEs is known for any step size. However, in this article we propose an explicit method to show that the exponential Euler method to LSDDEs is proved to share the stability for any step size by the property of logarithmic norm.
Preliminary Notation and the Exponential Euler Method
Brownian motion defined on the probability space ( , , ) FP  . Throughout this paper, we consider the following linear stochastic delay differential equations: 
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Exponential Stability in Mean Square
In this section, we give the exponential stability in mean square of the exact solution and the exponential Euler method to semi-linear stochastic delay differential equations (1).
Stability of the Exact Solution
In this subsection, we will show the exponential stability in mean square of the exact solution to semi-linear stochastic delay differential equations (1). Next we will give the main content of this subsection. We refer to λ as the rate constant and to µ as the growth constant. (8) and Lemma 3.1, we obtain 
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Stability of the Exponential Euler Method
In this subsection, under the same conditions as those in Theorem 3.1, we will obtain the exponential stability in mean square of the exponential Euler method (4) to LSDDEs (1) in Theorem 3.2. 
Taking expectations on both sides, we obtain that 
Numerical Experiments
In this section, we give several numerical experiments in order to demonstrate the results about the strong convergence and the exponential stability in mean square of the numerical solution for equations (1) . We consider the test equation So we can consider that our experiments are consistent with our proved results in Section 3.
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